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) /EL2 (Cu) 

■9->y;H I : ELI (Cu) /A (Co:3nm) /B (CuI6nm 
) /C (Co : 20nm) /EL2 (Cu) 

itL^>(7)miil#ii(i> jeffiJt^^^? ?=gfitc JioTTiPJiom^E L 2 <7)±tc 
ff^LTto -etT, ^<b^-e<^±^, (Ta) SII^ffM 

Lt^f), ^y^f^MLEB (electron beam) i^Ltv^^^MLfc 
<D%, << i) yy-vmULtio ^^Ojalt^fXlil 0 0nmX5 0nmt 

«b •?> o 

[0 10 3] 

¥#rtSf^ t>7>ITi. 4 mA, yry?)Vl I "C 3 . lmA-e&o7t 0 £ £ 

Tit, zcommmmffiLtzo 

[0 10 4] 

^>t »K ^b^W^2^^14@*«C 1, C2 *WtrtZ>^tK£ *K m 
[0 10 5] 

m 2 on»o) 



(c u : i 

: 2 0 n m 
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[0 10 6] 

t-r\ mn&M&z'iv ?mwzm^x^ ^^-^±iz^>-^ & da) tm ( 

Cu) *»f>4STflttE L 1 Sr^ritLTtrO*), mCPtMn2 0nm (R 
MttlAF 1) , C o F e 5 nm (IttlFM) , R u 1 nm (#NKt3-*AC 
) , C o F e 2 n m CI) , C u 3 n m (4"ffllBl) , C o F e 

2nm (fiSttfe^SA) „ Cu3nm (tfWiB2) > CoFe4nm (i&1£H 
fiC2) , PtMn20nm (R5M£1£Jf A F 2 ) ' &SJ£ Lfz 0 Z\<7) 
±fc, 01 (Cu) (Ta) ^^^lilli^F^t^ 

[0107] 

2 7 or-ei 0B#ra> «**7--/nt 

^mtt ( V S M) tif) MoepM^S#14<7) Wr'J - ySJjefcfT^ 

, C 1 <h C 2 OS¥ff«^kH*«rflieL^:o ^O&KttU E B I/v* h Srife^ 

[0 10 8] 

i>¥rlHbU (Ta) ®£fim£« fWiU <aig£ff£ 

of: 0 I^r/^HO±^ ±fi!OtfiS:f|ftLfc, -Oct d ^ LT[H5*BeI 

[0 10 9] 

[0 110] 

(0 3<7)^M^iJ) 
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/Co ^HifeWc&^T^ Ell 5 0J:T£&$fcLfc*Jl*iS©?Ba;*^ 

A F 1 (PtMn : 20nm) /FM1 (CoFe I 5nm) /AC (Ru : 
lnm) /CI (CoFe:2nm) /Bl (C u ! 3 nm) /A (CoFe : 
2nm) /B2 (Cu I 3nm) /C2 (CoFe: 2nm) /FC (Cu I 5 
nm) /FM2 (CoFe : 5nm) /AF2 (PtMn!20nm) 

[0111] 

(i4(7)iiw 

^<Oi4(0»Jt LT> 2 <o<DtpmmB 1 , B 2 

+>->7°;V I ! C 1 (C o F e I 1 0 nm) /Bl (Cu ! 8 nm) /A ( 
CoFe : 3nm) /B2 (Cu : 8nm) /C2 (CoFellOnm) 

^yf)V II: Cl (CoFe : 10 nm) /Bl (C u ■: 8 nm) /A ( 
CoFe : 3nm) /B2 (Cu!4nm)/C2 (CoFellOnm) 

■9- > ~7)V III: Cl (CoFe: 10nm) }b1 (Cu:8nm)/A 
(CoFe:3nm)/B2 (Cu:2nm)/IE (Al-Cu-O: 0. 6 
nm)/B2 (Cu:2nm)/C2 (CoF e : l 0 nm) 
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■* * 

tV^IV: C 1 (CoFe : lOnm) /Bl (C u '. 8 n m) /A ( 
C o F e : 3 nm) /& 2 (A 1 2 O 3 - C o F e : 3 n m) /C 2 (CoFe 
: 1 0 nm) 

^■yf)W : C 1 (C o F e : 2 0 nm) /B 1 (C u : 8 nm) /A (C 
o F e : 3 nm) /B 2 (C u I 8 nm) /C 2 (C o I 2 nm) 



£ > I l±tf»WJB Bl, B2 4 hj-> I I (i^lBJJB B 

i x b 2<Dmm* t wttfo&ztitzi><7> (as), ^>^;n i i fcut^o^ras 

B2fc«»o|Mfca« (IE) j&*&Jn$*Lfcfctf> (0 9) > tv^iviiM-* 
<£>*Hfl/lB 2^7^^tfcC o F e<D\8\WMM^± *) T ^ * K C o F e 
m £ L * <7> (010) , -9" > "ffr V (i^titi 

CI, C2<Ojp$fc^fc##f§;tefc#1-afctf> (0 7) -C&fco 
[0 112] 

-etL-TtL^-y-^^OTIHlJtwfiP t Mni/R uJI&13:&t, ±ifJ^(iPt 
Mni^tt, i 2 Hi t l^t<7)Mt 2 o<7) @f i C 1 , C2«^ 

[0 113] 



■y-zs-ffri <0. 1% 

II 0.4% 

tV^HII 5 . 0 % 

•9- > -7°;v iv 2 o % 

+>->-7 Q ;l/V 0. 6% 
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[0 114] 

(£ 5 OHJfefll) 

fcfcofiB&t-fe/l^ H 1 8 K^LfcJ: d K3fe«_tK&'^ 3 2 X 3 2 <9v h y 
7 7 ZfttmLtZo oW7b'j7^^l$f)C3 2 X 3 2 ^ff-C 1M 

) tfy h<a|Bii#£«E#«:^j£Lfc<> fit, -OfS§iW£^fl^2tLT, 3 2 
1EX3 21@^«b^^,-7°n-y-efE$lS^^tfd^^^'; ZmftLtZo 

[0 115] 

•7°n - \£ y ^(i. m 2 1 L fcftl < Xh 2> 0 ti*?fi<D 7°n-72 0 0 K*t 

ii#*WWt:Mt^^^lf^o-7'2 0 o'fci8:»t&*Lfc*^«*2'l Ot 

&-7°u - -f\±^k>tyh 7 - KUW L t \£ y MBL f\ 7 - K«ftW ht\£y 
MBL^£tl»:it\ T°n-r2 0 0 (OIK* «nt££: Lfco 
[0 116] 

«8C-fe>H 0^<7)iSflff3ifi, I^-b;n:7^-b^L/cyn-r2 0 0^<b& 
A$*i£«ifcK«fc Ofrofco ;:t(J y°y71. 2raAh70^1. 2mA 

om^^stL-r^^-e, zti^ti roj , ru ^£#§&<&, s^iio. 5m 

J C7t^ > L/Co Jt^O^*!), -7°^^0. 5mAi:7O^0. 5 mA 

0*§j&*W«"?0*£&*«:tTi,», S^mv^O. 4mAmT-e|%<^^<^*tf^ 

-7°^^0. 5mAi:7^n0. 5 m A-C(i#£ 

[0 117] 
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(» 6 ommm) 

[0 118] 
[0 1191 

^-t;H OOil^fi, $m^;Wc^o7c7- FiWLtlf7 HUB L £Jg 

nR*t> (on) nu 7- ki&wl ttii:fti tifzm^^i o^m^ 

I s t> I s it) ^>^c^^#|;^*v)fLl w^*;n:lfc txm 
rc o r\ * £ it - tL ^ii £ mm £ & oiEU <7>st4 £ & o«it-c# § 

[0 12 0] 

& is in 5 ^»y& c/n 6 mmrnx it, ?° u - & v » ** -t ch7>^ 

[0121] 

1 Hi&fll Kfc & -9- > 7°;H ?>i&ttifi#Jl A oflljfi * « $ -frfc&o-fl- > 7° ;i/ £ 

ELI (Cu) /CI (Co:20nm) /Bl (C u : 1 0 nm) /A (C 
o : 0. 6 nm) /A (N i : 1 . 8 nm ) /A (Co :0. 6nm) /B2 
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(Cu:6nm) /C2 (Co I 2 0nm) /EL 2 (Cu) 

-T ^ttffiilWA.!: It, Co (0. 6nm) /Ni (1. 8 nm ' ) 
/Co (0. 6nm) fcv^»**i££$Bffi Lfco iOt^/A'^IMeitt 

[0 12 2] 
[0 12 3] 

«^c-fe^ni3»t*R5s«8tt». mnmrnm, *ra», m.mmm. mm 

[0 12 4] 
[0 12 5] 
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[0 7] 

mmm^m 1 o^^iti^iiit^^o 

[0 8] 
[0 9] 
[010] 
[0 11] 
[012] 
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[mi 3] 

«^:WfiBia-c*4o 

[HI 1 4] 

[EI 1 5] 

[0 16] 
[017] 

2 g (7)^141 asm * IS tt fc«&-fe ;v * ^i"^8ff® 0-c ab & 0 
[118] 

[119] 

o 

[02 0] 

( a ) ti, *!!Jfc^offi^*^oR«iBfiBfl|jfi*iE-r«s:Bi-e*i), ram (b 

[02 1] 

■# 5 £ tt & 7 n - if > $r £ ^i"^0 V £ 2> 0 

[02 2] > 

1 0 MMttfr 

1 0 0 mmw 

1 1 0 (rmmm) 
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2 1 0 Bftftlft 

220 mm 

2 3 0 tfctUIIIS& 

A. Ah A 2 i&t£f£$l/f 

AC ^HK1£« 

af, afi, a f 2 mmam 
b, bi-b4 fpmm 

BL tfy HI 
C, C1-C3 tigf£@£Jf 
. ELK EL2 
FC 

fm, fmi m&m 

I VftE 

i e *mm%m - 

I L ttlMI 

i r mtmm 

I s mitRMMM 

I w Hv)tL 
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WL 7- FIJI 
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